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NEW YORK, JANUARY 29, 1892. 


THE AMERICAN ASSOCIATION OF INVENTORS 
AND MANUFACTURERS. 


Few occurrences of public interest have recently taken 
| place which have been of greater moment to the people and 
to the nation as a whole, and few have attracted less public 
attention than that which was held in Washington in answer 
to the call of Mr. Watkins, on the 19th of January,—the 
meeting of the American Association of Inventors and Manu- 
facturers. Organized a year ago, nearly, and composed of 
inventors like Dr. Gatling, Mr. Charles F. Brush, E. E. 
Sickles; business men like Mr. Gardiner G. Hubbard and 
Oberlin Smith; public men like General Butterworth and 
O. T. Mason; and scientific men like Professors Anthony 
and Thurston, and backed by the Commissioner of Patents, 
this association should have some interest for the people at 
large and for the journalists who represent the people. Its 
first meeting was opened by the president and attended by 
the whole bench of the Supreme Court, and its addresses 
during its several days’ sessions were given by the most dis- 
tinguished men of science and erates inventors of the 
country. 

The purposes of this oneanization are declared to be: To 
promote the progress of science and useful arts (Constitution 
U.S., i, 8). The diffusion of practical, scientific, and legal 
information respecting inventions. The encouragement of 
favorable and the discouragement of unfavorable laws re- 
specting property in patents. To secure the co-operation of 
foreign inventors for reciprocal regulations under patent 
systems. The proper, just, and adequate protection of the 
rights of American inventors authorized by the Constitution 
of the United States. Any person in sympathy with the 
objects of the association is eligible to membership under 
conditions stated in the constitution upon the payment of a 
membership fee of five dollars for the first year. No initia- 
tion fee is charged. To the executive council, composed of 
the seven officers and the nine directors of the association, 
has been assigned the duty of completing the organization, 
begun with so much earnestness at Washington. 

Its first meeting was held on the centennial of the signing 
by George Washington of -the first patent law of the United 
States, the beginning of national industrial prosperity. As 
is well said in the call lately issued for the second meet- 
ing :— 

~The celebration of the beginning of the second century 
of our American patent system was the outgrowth of a spon- 
taneous desire to recognize publicly the benefits which that 
system has conferred upon our nation and upon the world. 

‘*Eminent inventors, statesmen, and scholars from all 
parts of the Union met together to express their appreciation 


of the merits of that system, which has lightened the toil of | 


the farmer, shortened the working hours of the mechanic, 
added to the safety of the miner, and lifted the burden from 
the household drudge. 

_“*The monument then erected on the boundary line be- 
tween two centuries, embellished by the best thoughts of 


such gifted minds, will endure so long as the libraries of the 
world shall preserve the record of their tribute to American 
genius. 

‘“ While existing laws have encouraged and do now stimu- 
late the creation of intellectual property and do throw safe- 
guards around its ownership, yet the fact remains that neither 
the real inventor nor the author has been adequately pro- 
tected in his rights. 

‘This state of affairs has resulted from the fact that the 
inventors of the country have never thoroughly organized 
themselves for mutual protection nor brought concerted 
effort to bear upon their representatives in Congress, to the 
end that proper laws should be enacted, vor have they 
heartily supported the officials of the Government in their 
attempts to secure adequate facilities for carrying out present 
regulations. Hence the system, even as it exists, has been 
preserved with great effort, and even now is handicapped by 
some conditions that are not encouraging. 

‘‘Tt may be true that the patent system, in a few instances, 
has had an unfavorable effect upon certain sections of the 
country and upon some occupations, and that some owners 
of useful patents have demanded greater profit for their in- 
ventions than was consistent with the public good. But 
such evils, if they exist, can best be remedied by intelligent 
discussion among those who have a vital interest in the 
things themselves. 

‘‘The people at large and their representatives ned to. be 
impressed: with the fact that it is to the epoch-making inven- 
tions of the century that our country owes its high position 
among the civilized nations of the world.” 

The patent system so auspiciously inaugurated by the 
greatest and first of our presidents has been intermittently 
promoted and sometimes obstructed in its operation by that 
alternation in power of friends and enemies — or lukewarm 
friends — which so generally characterizes the action of a 
popular government, and that of the United States no less 
than those of minor countries. In its best estate, however, 
it has never done the best that it might for either the inventor 
or the nation. During the last few years, its operation has 
been shamefully embarrassed and the interests of the country 
have been greatly injured, while those of the inventor and 
his rightful claims upon the country have been no less 
seriously affected, in consequence of the utter neglect of this, 
great department by Congress, and the refusal of the national 
legislature to provide it with respectable quarters and suffi- 
cient working force. 

In many cases, applications of inimense importance to thé 
industrial interests of the nation have been kept in the office 
for many months, through the utter inability of the working 
force to keep itself up with the business of the office. 

The annual report of the Commissioner of Patents to Con- 
gress dated Jan. 1, 1891, calls attention to the lack of suffi- 
cient examining force and to the need of more office room. 
The commissioner remarks that ‘‘the pace kept up in the. 
patent office now, as in all recent years, is inconsistent with 


that high degree of care which the patent system calls for,” 


and that ‘‘a patent should evidence such painstaking in ex- 
amination that upon its face it should warrant a preliminary 
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injunction, and there can be little doubt that the continuance 
of the ‘ American’ examination system depends upon so con- 


ducting examinations into the novelty of alleged inventions 


as to make the seal of the patent office a powerful, if not ¢ con- 
clusive, presumption that the patent is valid.” 

The commissioner further reports that ‘‘ during the past 
year the patent office has earned a surplus, over every ex- 
pense, of $241,074.92, and the total balance to the credit of 
the patent fund now in the treasury of the United States is 
$3,872,745.24, and that the inventors of the country cannot 
understand why the government takes their money and then 
fails to provide necessary facilities.” 

Such a state of affairs is simply a disgrace to the country 
and to the committees of Congress entrusted with the care of 
this great instrument of national advancement. The work 
of the association should be forwarded by every citizen and 
promoted by every journal in the land. Theindifference of 
the members of the committees of Congress having charge 
of the business interests of the country can only be accounted 
for by the fact that the people, and especially the business 
men of the country, who should continually. consult with 
and direct these committees, pay no attention to this branch 
of legislative work. Were these committees carefully made 
up of men well- -posted in the work entrusted to them, and 
were they kept up to their duty by the pressure of public 
opinion, the prosperity of the nation would be vastly better 
assured than now. 


SOME RECENT MINERAL DISCOVERIES IN THE 
STATE OF WASHINGTON. 


WHEN I visited Washington Territory in the autumn of 
1887, I found great activity among the prospectors in the 
mountainous region lying near the Canada line, and between 
the Cascade Range and the Bitter Root division of the Rocky 
Mountains; also in the Coeur d’Alene region. Many fissure 
veins carrying gold, silver, lead, zinc, copper, etc , had been 
discovered, and tested sufficiently to prove their richness. 
In some cases the precious metals were associated with iron 
‘carbonates, but more commonly with iron sulphides, galena, 
and lead carbonates. Chlorine, antimony, and zinc were 
also found in combination. Copper was found both native 
and combined. The gangue was aioe quart, with which 
is often associated what is called ‘“‘ porphyry.” The country 
rocks are granite, quartzite, argilite, and limestone. 

On my return to the country in 1891 (now the State of 
Washington) I found that there had been no loss of reputa- 
tion in respect to any of the mining localities; but that in 


all except the Coeur d’Alene and Colville regions the devel- 


opment of ores had been retarded by the lack of transporta- 
tion. | | 

~ In 1887, the Cascade Range proper, though rich in the 
purest magnetite along its crest, and in the Cretaceous lig- 
nites along its flanks, was not regarded as a promising field 
for the discovery of the precious and base metals. 
small veins of low grade silver, gold, and. copper ore had 
been found among the iron bearing rocks about the head 
springs of the Snoqualmic River, but nothing to compare 
with the developments on the waters of the Methow, Okina- 
gane, Kootenai, Coeur d’Alene and upper Columbia, on the 
east of the Cascade Range. But during my visit to the State 
dast autumn I found an army of prospectors and miners at 
work on a group of veins running along tne western flank 
of the Cascade Range. This group or belt so far as discov- 
ered is about fifty miles long and fifteen miles wide (perhaps 
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twenty miles wide), and occupies the eastern edge of Sno- 
homish and Skagit Counties. The region is drained by the 


upper waters of the Skagit, Stillaguamish, and Skykomish 


Rivers. The veins are well-defined fissures carrying gold, 


silver, lead, copper, and sulphur with iron, antimony and 


arsenic in quartz and porphyry; in other words, the same 
sort of veins as ‘those found in eastern Washington. Usual- 
ly they follow the course of the country rocks, but with the 
usual branching and flexing. 

The country rocks, which consist also of granite, quartzite, 
and slate (I saw no limestone) usually stand nearly vertical, 


_though in some places inclining eastward with a dip as low 


as thirty degrees. The general trend of both country rocks 
and ore veins is a little more to the north-east than that of the 
irregular crest-line of the main mountain. Hence they all 
cross the mountain at a sharp angle immediately north of 
the Cascade Pass, the name given to the notch at the head 
of the Cascade River, which is one of the chief affluents of 
the Skagit River. This locality has within two years be- 
come famous as the ‘‘ Cascade Mining District.” Here have 
been opened numerous veins of auriferous pyrites and ar- 
gentiferous galena. The veins are broken across by a deep 
gorge, whose steep sides are striped by the disclosed vertical 
edges of the veins. Of course, in many places the outcrops 
are concealed by soil and vegetation, but the mountains rise 
three to four thousand feet above the gorge (six to seven 
thousand feet above Puget Sound), and the upper third is 
bare rock, and numerous denuded spaces extend much lower. 
The physical conditions are favorable for prospecting, min- 
ing, concentrating, and moving. The mountain on the 
north side holds near its summit two small glaciers: the 
lower one I named the Silver Queen, the upper one the Sky- 
light. Snow slides and running gravel are uncomfortably 
common on these heights. But safe camping ground can 
always be found in the evergreen forests on the mountain 
sides. So much for the north end of this mineral belt. 

The other leading mining district is at the south end of 
the belt, and is known as the Silver Creek District on one 
side of a dividing ridge, and the Monte Cristo District on 
the other side. Silver Creek is a tributary of the Skykomish 
River, and has its head in Silver Lake, a beautiful little 
sheet of water nestling among the evergreens in a groove of 
one of the lofty outliers of the main range. ‘The creek, af- 
ter running in its elevated trough for two or three miles 


suddenly begins to pitch down a steep escarpment, and falls 


a vertical distance of two thousand feet in three miles of 
surface measurement, and falls fifteen hundred feet more 
in the next five miles, at the end of which it joins the north 
branch of the Skykomish River. Its course is southerly. 
- The Monte Cristo District is made by a continuation east- 
ward of the veins of the upper half of the Silver Creek District, 
which pass through the water-shed into the valley of the Sauk 
River, a tributary of the Skagit. Taking this part of the 
mineral belt across its widest part it measures at least twelve 
miles, probably more. The ores do not differ materially 
from those of the Cascade River country, and the veins 
stand on each side of the gulches, offering every facility to 
the miner. Not less than thirty distinct veins (or ledges) 
have been uncovered, and many tunnels of several hundred 
feet in length have been driven horizontally The best 
‘“rich streaks” are of argentiferous. galena, which in a few 
cases are as much as four feet wide (generally much less), 
and carry from thirty to three hundred ounces of silver to 
the ton. 7 _ 

This new mineral region is as yet but very partially ex- 
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mining territory of the Rocky and trans-Rocky Mountain 
country, and when considered in connection with previous 
discoveries, it suggests the probability that the mineral de- 
posits of the State of Washington exceed in quantity and 
value those of any other State. 

| 3 ~W. H. RUFFNER. 


Lexington, Va., Jan. 23. 


THE EVOLUTION OF THE LOUP RIVERS IN 
NEBRASKA. 


THE most casual inspection of a map of central Nebraska 
might suggest that the hydrography of the region has proba- 
bly undergone radical changes. It looks as if the three 
Loup rivers, and the smaller creeks running parallel to them, 
had once been separate tributaries of the Platte, all indepen- 
dent of each other, as roughly indicated by the dotted lines 
on the map (Fig. 1). The Platte is the great central trunk 
of the drainage, and these streams all seem to be headed for 
it like branches, and would join it directly if they had not 
been somehow turned eastward and united to form the Loup 
River. | 

It is the fate of such impressions to fade out in the light 
of accurate knowledge, but there are some survivals, and this 
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bids fair to be one of them. I have, I think, verified it by 
field work, and I will briefly recount some of: the topographic 
and geological data which tend to confirm the first impres- 
sion. | | 

The Loup rivers flow in channels excavated from fifty to 
two hundred feet in soft tertiary marls. Taking them in 
succession from south-west to north-east each stream is lower 
than the preceding one. A profile on a line at right angles 
to the general south-east course of all the streams of the 
Loup system, would have the general character roughly repre- 
sented in Fig. 2. 

This general north-east slant of the country gives a great 
advantage in rapidity of erosion to all ravines on the south- 
west side of each stream. They become longer, deeper, carry 
more water, and are cut down more rapidly than those on 
the north-east side of the next higher stream, because they 
run with the slope of the country and have a lower outlet. 
Thus the space between the streams is captured by the more 
vigorous headwater erosion of the north-easterly tributary. 
Presently a branch more vigorous than the rest captures the 
headwaters of its neighbor lying to the south-west. This 


imparts still greater vigor of attack, and the succeeding — 


captures in the same direction are hastened. | : 
The latest robbery in the Loup system is that of the head- 
waters of Wood River. Journeying down from the head- 
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amined. It is, however, a permanent addition to the vast 


only 5.6 feet per mile. 
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waters of the South Loup one is impressed with the apparent 
continuity of its valley with that of Wood River, rather than 
with that of the South Loup itself below Callaway. It-is ob- 
viously an instance of the lower, more easterly stream cutting 
through the divide and drawing to itself the headwaters of 
the higher one. | 

This series of captures by lower tributaries is exhibited on 
a grand scale and in a mature form in the Loup system. 
Another example on a smaller scale, and in its Incipient 
stages, is shown in Fig. 3. The streams a and 0 have each 
captured the headwaters of some streams lying westward, 
and a threatens to capture the headwaters of b. 

In this case, on the Republican River, the slant of the 
country is directly east, and is due to the Rocky Mountain 
upheaval, which gave an eastward tilt to the great plains. 
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Fig. 2. 


In the Loup region there is also, in addition to the eastward 
slope, a pitch to the north-east, which has a more local 
origin, but is, none the less, an important factor in the evo- 
lution of the Loup system. The last great tertiary lake 
(Cheyenne) submerged the Loup and the Republican com- 
pletely, but left the upper Platte a vigorous mountain stream, 
bringing down silt at a rapid rate. This silt, quickly sub- 
siding in the still lake waters, formec-a succession of bars 
off the mouth of the river, as the shore line shifted east and 
west in the vicissitudes of climate, and of upheaval and sub- 
sidence. There was no permanent point of discharge, and . 
consequently no permanent single bar, but a general distri- 
bution of silt in and along the channel of the Platte, which 
accumulated to such an extent as to raise the level of this 
river above that of the Loup on the north and the Republican 
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on the south. This is true in the case of the Loup, notwith- 
standing it is a tributary of the Platte, and the anomally is 
explained by the lower gradient of the Loup. The tributary 
is at the same level as the parent stream-at the point of con- 
fluence, but the Platte falls 7.1 feet per mile and the Loup 
This brings the Platte rapidly above 
the Loup in following them upwards from the point of con- 
fluence. It is true that this lower gradient of the Loup is 
itself anomalous, so that I have only explained one anomaly 
by‘another. The full explanation of the second would require 
another article. 

The natural result of excessive deposition along the Platte 
would be to crowd the mouths of its tributaries east ward and 
obliterate their old channels. Not only would they be turned 


‘to the east by the mass of silt in their former path, but. 


60 


they would be crowded upon each other and unite in a main — 


trunk almost parallel to the Platte, like the lower Loup. The 
two causes, headwater erosion and Pliocene channel-filling, 
have worked together harmoniously. The former has swept 
the upper courses westward by a series of captures; the latter 
has crowded the mouths of the tributaries eastward and made 
them coalesce into a single large tributary. Thus a num- 
ber of separate tributaries entering the Platte nearly at right 
angles have been wheeled into an oblique position, and 
evolved into one great tributary system, whose volume rivals 
that of the parent stream. L. E. Hicks, 


NOTES AND NEWS. 


A TELEGRAM has been received announcing the illness of the 
Right Rev. John J. Keane, D.D., president of the Catholic Uni- 
versity of America, and requesting that the date on which his ad- 
dress, before the Brooklyn Institute, on ‘‘ Leo XIIT. and the Social 
Problems of the Day” is to be given be postponed until Bishop 
Keane is able to come to Brooklyn to deliver it. 


— These who interest themselves in the aboriginal languages of 
Australia, will hear with much satisfaction that the vernacular of 
the natives of the MacDonnell range, South Australia, has been 
studied and committed to writing by their missionary, Rev. H. 
Kempe, who resides on the Finke River mission. His grammar and 
vocabulary occupy the first fifty-four pages of the Transactions 
of the Royal Society of South Australia (Vol. XIV., Part I., July, 
1891, 12mo), a periodical edited by Professor Ralph Tate, Adelaide: 
W. C. Rugby, publisher. 


— On the 9th of January sopecaenentivd scientists from the 
different parts of the State met in Austin, at the University of 
Texas, and organized a Texas Academy of Science. The officers 
are: president, Dr. Everhart, professor of chemistry, Austin; vice- 
president, Mr. Dumble, state geologist, Austin; treasurer, Profes- 
sor Nagle, Agricultural and Mechanical pallege: Bryan; honorary 
secretary, Dr. Macfarlane, professor of physics, Austin; members 
of council, Dr. Halsted, professor of mathematics, Austin; Mr. 
von Streeruwitz, State Geological Survey; and Dr. Simonds, pro- 
fessor of geology, Austin. 


— At the late annual meeting of the Iowa Academy of Science 
Mr. R. Ellsworth Call exhibited a remarkable specimen of the hu- 
man hyoid bone, taken from a male subject. The basi-hyal was 
excessively irregular on the anterior surface with complete oblit- 
eration of the median vertical ridge; the anterior aspect was also 
somewhat concave. The right cerato-hyal was entirely wanting; 
the left was nearly as long as the thyro-hyal on its side, and was 
styliform in shape. It was completely ankylosed to the basi-hyal. 
On the side on which the cerato-hyal was. wanting there was no 
evidence of any structure corresponding to the cerato-hyal and no 
indication of a synovial bursa or structure which would show that 
it had ever existed. In addition, the muscles of that side were 
attached to the basi-hyal, and this was believed to be the cause of 
the disappearance of the vertical median ridge and the cause of 
the roughened characters presented by the anterior surface. 


— The second annual meeting of the Nebraska Academy of 
Sciences was held at the University of Nebraska, commencing 
Thursday, Dec. 31, 1891. The programme was as follows: the 
president’s address, Specialization in Science (Dr. Kingsley being 
absent, the address was read by Dr. C. E. Bessey); The Slime 
Moulds of Crete, by A. T. Bell; The Evolution of Oxygen by 
Plants, by A. F. Woods; Additions to the Flora of Nebraska, by 
‘by Professor G. D. Swezey; The Flora of the Black Hills, by Dr. 
C. E. Bessey; Metabolism, by Dr. H. B. Lowry; A Bacterial Dis- 
ease of Corn, by H. B. Duncanson; Notes on the Flora of the 
Artesian Well at Lincoln, by J. R. Schofield. The officers for 
1892 are: president, Dr. Charles E. Bessey, University of Ne- 
braska, Lincoln; vice-president, Professor G. D. Swezey, Doane 
College, Crete; secretary, W. Edgar Taylor, State Normal School, 
Peru; custodian, Lawrence Bruner, University of Nebraska, Lin- 
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coln; trustees, Ex-Superintendent E. T. Hartley, Lincoln, and Dr. 
H. B. Lowry, Lincoln. 


-——In a paper presented to the Iowa Academy of Sciences, re- 
cently, Miss Minnie Howe, essistant in biology in the West Des 
Moines High School, described a series of experiments made by 
her at the Iowa State University during the winter and spring of 
1891, together with their results. The problem which Miss Howe 
attempted to solve was the separation of the Bacterium, Bacillus 
subtilis, from the yeast plant Saccharomyces cerevisice found to- 
gether in ordinary soft yeust. She sought, also, to obtain pure 
cultures of each and to determine the part that each played in 
bread-making’ It was found that bread made of sterilized flour 
and raised with the pure bacillus culture was light, but not as 
spongy as ordinary bread, sweet, close-grained, rather dark-col- 
ored, smelling and tasting much like ‘salt-raised ” bread. Bread 
raised with the pure yeast culture under exactly the same condi- 
tions as the first was somewhat ligbt, sweet, not so fine-grained 
nor as light as either ordinary bread or that made with bacteria. 
It had a peculiar insipid taste, with an odor unlike that of either 
of the other kinds. The result of these experiments seems to 
show that neither the yeast plant nor the bacillus alone will make 
as good bread as both together; that either without the other will 
produce alcoholic fermentation and cause bread to rise; that the 
bacillus is rather more efficient alone than the yeast. Further 
experimentation is projected along the same line, since no one 
set of experiments can be regarded as conclusive. 


— ‘The influenza is once more in the air,” says the British 
‘‘wafted hither and thither throughout the 
habitable world, a formidable, disabling, and fatal pandemic. 
Once more we are urgently asked on all sides, ‘Have wea specific? 
Can we offer acure?’ Itis the old delusion and the everlasting 
and unreasoning, but excusable, impatience for the miracu- 
lous and the impossible... ‘Disease comes by Providence 
and goes by medicine;’ that isa durable and popular formula. Of 
svecifics for sale there are, of course, a legion. To sell them is 
the business of the quacks; the Matteis, the Holloways, the Mor- 
risons abound in specifics. There are a dozen available for chol- 


era, for typhoid, for small-pox, for hydrophobia, for carcinoma — 


all equally plausible and equally useless except for commerce — 
and why not for influenza? But is there a specific for any dis- 
ease? Itis more than doubtful. The more we know of the nature 
and cause of disease, of its origin and life-history, the less we are 
inclined even to expect the discovery of specifics. Disease we 


know not as an entity, an enemy to be struck down with a club, 


or to be expelled by a drug, but as a process, the change of tissues 
and of fluids, the growth of a microbe, the proliferation of a cell, 
the secretion of a virus. We can modify the processes, we can 
lessen their virulent products, we can fortify against their worst 
effects; we can aid the evolution and perhaps guide it to health; 
sometimes we can arrest it; and often we can anticipate it. Thus 
we know how to ward off many diseases. Cholera, typhoid, 
small-pox, hydrophobia are enemies whom we can meet at the 
gate and forbid their approach. Deaths from either of these pre- 
ventable diseases are, for the most part, violent deaths, inflicted by 
the ignorance of the people, the neglect of the sanitary authorities. 
Populus vult mori. In their search for specifics they parley with 
the enemy and lose their lives. Of influenza we know less than 
of most other infections; it is aerial, communicable from person 
to person, and along the lines of travel. For it, as for scarlet 
fever, we have only isolation as a preventive and palliatives as a 
treatment. Perhaps one day we shall know more; but there does 
not seem any likelihood of the discovery of a specific, and judging 
from numerous analogies it is far from certain that there is in this 
any ground for reproach. At any rate, it comes badly from a 
public and from a generation which is content to leave Great 
Britain without even one Institute of Preventive Medicine, and 


which is left to an appeal for funds from a Lister and a Roscoe to 


found such an institute — in which lies a chief hope for further 
life-saving and the advance of preventive and curative knowledge 
— while millions are lavished on weapons of destruction, or the 
more obvious means of charitable relief to physical suffering; and 
finally on the purchase of fraudulent ‘ specifics.’ ” 
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— The Rain Convention at Millers, South Dakota, was largely 
attended, and-as a result it is believed that twenty counties will 
accept the offer of a Kansas artificial rain company to produce 
rain during the crop season at $500 a county, on the understand- 
ing that if there is no rain there will be no pay. | 


— Professor 8. Ward Loper, last year lecturer on biology and 
geology in Trinity College, Hartford, and later connected with the 
United States Geological Survey in Colorado, has been appointed 
assistant to the Board of Management of the United States Exhibit 
at the World’s Fair. He will select and classify fossils. 


— It is expected that the Spicer Library of the Brooklyn Poly. 
technic will be catalogued and opened for sudents by May 1. 
$10,000 had been expended for books and nearly 10,000 selected 
volumes have been placed upon its shelves, comprising the latest 
works in philosophy, law, history, science, and general literature. 
The entire cost of the new building, including land and equip- 
ment, has been estimated at $350,000. . | 


— The next meeting of the New York Section of the American 
Branch of the Society for Psychical Research will be held at Room 
10, Columbia College, Law Building, Wednesday, Feb. 10, at 8 
P.M. Professor William’ James will preside. The programme 
will be as follows: 1. Routine business. 2. Address by Professor 
James, on the Census of Hallucinations. 3. Report of some ex- 
periments in automatic writing, by B. F. Under wood (to be read by 
R. Hodgson, secretary of the American branch). There will be no 
admittance except by ticket. Special tickets are sent for mem- 
bers and associates. Other tickets, each of which will admit three 
persons, will enable members and associates to introduce their 
friends. Extra tickets may be obtained by members or associates 


on application to the secretary of the section, J. H. Hyslop, Co-— 


lumbia College, New York. 


— The New York Tribune states that among the many proposed 
additions to Columbia College is a new school, to be known as the 
School of Pure Science. The announcement has met with the 
approval of the many friends of the college. Up to the present 
time the greater part of the scientific work has been done under 
the direction of the faculty of the School of Mines. In the new 
school the course will be three years, and will lead to the degree 
of Doctor of Philosophy. <A student in the School of Arts will be 


able to spend his senior year in that department, take the degree © 


of A.B., and at the end of thesecond and third years, respectively, 
in the new school, take the degrees of M.A. and Ph.D. The fac- 
ulty in the School of Pure Science will be made up principally of 
the teachers in the School of Mines. The college proper will 
name a department, in accordance with the recommendations of 


Professor Charles F. Chandler, dean of the School of Mines, where. 


pure scientific research can be carried on. 


— The floating of the particles of cloud or fog, Herr von Frank 
of Graz seeks to explain (Vature, Jan. 14) by the presence of an 
envelope of aqueous vapor. Asan approximate average value for 
the diameter of droplet with envelope he gives 0.7 mm. Suppos- 
ing one cubic metre of cloud to hold 8 grammes of water, there 
would be an interval of 0.2 mm. between the envelopes. -When 
clouds pass over the sun, the shadows of objects are perceptibly 
lengthened when the darkening occurs, and the author attributes 
this to refraction by the vapor envelopes. Again, it is difficult to 
see how water droplets in the form of cloud or fog could exist at 
such various temperatures, did not the vapor envelopes, as bad 
conductors of heat (compare Leidenfrost’s drops), guard the drop- 
lets to some extent from evaporating and freezing. The minute 
particles must soon be dissipated by the sun’s rays,.if they were 
not in a kind of spheroidal state. This heating expands the en- 
velopes, so that the cloud tends to rise; and,various phenomena in 
nature may be thus explained (e.g. the rise of mist in Alpine 
valleys). Once- more, liquid droplets have been observed (by Ass- 
mann) floating in air of —10°C°. On meeting a solid body these 
froze to ice-lumps without crystalline structure. Here, according 
to Herr von Frank, the vapor-envelopes prevent freezing. till they 
are ruptured by the solid; the droplet thus loses the bad conduc- 
tor of heat which protected it, and solidifies so quickly that no 
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crystals can form. The author supposes that with much aqueous 
vapor in the air larger drops form, the clouds floating lower; with 
less aqueous vapor, the drops are smaller and the clouds higher; 
the thicknes of envelope, however, being the same for large and 
small drops under like conditions of temperature and pressure. 


— A despatch to the New York Tribune, dated San Francisco, 
Jan. 24, states that H. W. Turner, a geologist of Washington, 
D.C., who for two years past, under the auspices of the California 
Division of Mining Geology, has been exploring the gold regions 
of the Sierras, arrived there the day before. Mr. Turner obtained 
from a gulch at Cave City, Calaveras County, a meteoric stone | 
that will excite no little interest in the scientific world. It is al- 
most as large as one’s fist, and around. a good portion of it is a 
solid film of gold. In one place the gold shows for about an inch 
square. Hitherto, in all discoveries, no meteoric iron has been 
found in connection with gold. ‘It demonstrates,” Mr. Turner 
says, ‘‘ that there is gold in the worlds of space from which mete- 
oric iron has fallen. The specimen will be boxed and sent to 
Washington. Other pieces will probably be forwarded from Cal- 
averas. I have examined it very carefully. It is extremely 
tough, and it is almost impossible to break it. In my opinion it 
has fallen from one of the stars. This demonstrates that there is 
gold in some of the stars, at least. I shall send this piece to the 
Smithsonian Institution.” es 


— In the Repertorium fir Meteorologie (Vol. XIV. No. 10), M. 
Ki. Berg discusses the frequency and geographical distribution of 
heavy daily rainfalls in European Russia, excepting Finland and 
the Caucasus. The observations, says Nature, refer to the years 
1886-90, a rather short period; but in previous years there were 
not sufficient stations for such an inyestigation. The paper deals _ 
exclusively with falls of between 1.4 and 3 inches, distributed 
according to months, for the various governments of the empire. 
The results show that the frequency of heavy falls is subject to 
considerable fluctuation from year to year. The regions of great- 
est frequency occur on the south-east coast of the Crimea and the 
extreme south-west of the empire; on the eastern side of the 
Dnieper, the region extending to Smolensk and further north- 
wards is also subject to very heavy falls. The northern limit of | 
daily falls of over 3 inches, so far as relates to Central Russia, is 
the Government of Moscow. The yearly range of frequency 
reaches a maximum in summer, and, except in the south-eastern 
districts, the frequency in autumn is greater than in spring. In 
July and August the great falls extend over very large districts, 
and at other seasons are generally regulated by the course of the 
barometric depresssons. The following is the average yearly fre- 
quency of the heavy falls for the whole empire, arranged accord- 
ing to seasons: winter, 0.8; spring, 14.8; summer, 106.4; autumn, 
20.8. The maximum amount which fell in any day was over 8 
inches, in Bessarabia. . 


— Thomas Whittaker has just ready a second edition of St. 
Clair’s ‘‘ Buried Cities and Bible Countries,” the work on Palestine 
exploration that was well received last fall. 


—E. & F. N. Spon & Co. expect to have ready very shortly the 
second edition, revised and enlarged, of ‘‘The Maintenance of 
Macadamized Roads,’’ by T. Codrington; also the second edition, 
revised and enlarged, of ‘‘ The Municipal and Sanitary Engineer’s 
Handbook,” by H. P. Boulnois. 


— The prospectus is issued of a Forstlichnaturwissenschaftliche 
Zeitschrift, an organ for laboratories of forest-botany, forest-zool- 
ogy, forest-chemistry, agriculture, and meteorology. It is to ap- 
pear monthly in Munich, under the editorship of Dr. Carl Freiherr 
von Tubeuf; the first number is announced for the current 
month. 


— A work on the great earthquake of Japan, by Professor John 
Milne and Professor W. K. Burton, is now in the press at Tokyo. 
It will be illustrated by 25 large photo-plates. For the sake of 
comparison, there will be two plates showing on a small scale the 
effects of earthquake in Italy and other countries, All the plates 
are to be on the finest quality of Japanese paper. 


62 


SCIENCE: 
A WFERLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 


PUBLISHED BY 


N. D. C. HODGES, 


874 BROADWAY, NEw York. 
SuBscRIPTIONS.—United States and Canada..............5- $3.50 a year, 
Great Britain and Europe................. 4.50 a year. 


Communications will be welcomed from any quarter. Abstracts of scientific 
papers are solicited, and one hundred copies of the issue containing such wil! 
be mailed the author on request in advance. Rejected manuscripts will be 
returned to the authors only when the requisite amount of postage accom- 
panies the manuscript. Whatever is intended for insertion must be authenti- 
cated by the name and address of the writer; not necessarily for publication, 
but as a guaranty of good faith. We do not hold ourselves responsible for 
any view or opinions expressed in the communications of our correspondents. 

Attention is called to the ‘‘Wants” column, All are invited to use it in 
soliciting information or seeking new positions. The name and address of 
applicants should be given in full, so that answers will go directtothem. The 

Exchange” column is likewise open. 

For Advertising Rates apply to Henry F, Tayuor, 47 Lafayette Place, New 


York. 


A RECENT ANALYSIS OF WILL.: 


THE promise made by Professor Baldwin in the preface to 
his first ‘“Handbook”* has been fulfilled. The expectation 
aroused by this promise has perhaps been more than gratified 
since in the ‘‘ Psychology of Feeling and Will” we have 
the same rigorous scientific treatment which characterized 
the former volume, applied to subject matter which, for rea- 
sons now known to be suicidal, has been worked over for 


college text-books with. far less care and satisfaction than the ~ 


strictly intellectual operations. It must be a source of con- 
gratulation .to teachers of psychology to know that we are 
now having given us year by year psychologies which deal 
with the stubborn complexities of mind from a standpoint 
that bids fair to give us soon, if it has not done so already, a 
veritable ‘‘ New Psychology.” 

Taking the old method at its true worth and retaining the 
sum-total of valuable results it has given, it is still evident 
that the ‘‘ natural science point of view” has been so fruit- 


ful in its construction of psychological data, has so modified | 


old conceptions, has in fact so changed the whole face of 
psychological procedure, that nothing short of *‘ New Psy- 
chology” can briefly characterize these consequences. The 

volumes of both James and Baldwin will, however, have 
their real value for teachers, not only as payoholowy: but as 
affording an ordered body of scientifically determined laws 
necessary for anything like fruitful philosophical construc- 
tion. The data of philosophy must come from science as 
positive, and the scientific data given up by psychology are, 
it is clear, peculiarly valuable as a contribution to the con- 
ditions necessary for serious philosophizing. Rational inter- 
pretation, aided by ‘‘the judicious use of hypotheses,” is 
necessary to complete the full survey of mind, but presup- 
poses, if it is to be of genuine worth, previous siipivieal in- 
vestigation. Upon such investigation is based ‘‘ the possi- 
ee es Handbook of Psychology : : Feeling and will,” by James Mark Baldwin. 


Henry Holt & Co., New York. 
2 **Senses and Intellect.” 
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bility of a psychology, which is not a metaphysics, nor even 


a philosophy.” 


Written under this conception is Professor Baldwin’s 
‘‘Handbook.” It is replete, however, with latent sugges- 
tions which take one immediately over into the philosophical 
field. Such suggestions when formally stated are to be found 
in the small print, which immediately follows the strictly 


spsychological analysis and discussion. 


Peculiarly rich in suggestion for ethical construction has 
seemed to me the author’s discussion of ‘‘ Will,” and I de- 
sire, in brief review, to dissect out of the body of the analy- 
sis the facts which have ultimate bearing on the question of 
‘“Wreedom.” For whether solvable or insolvable in any 
ultimate sense on psychological grounds every one must ad- 
mit that the weapons of analysis whereby the complex prob- 
lem of ‘‘ Free-Will” may be reduced to intelligible form are 
in the hands of psychology. Even if we reach no satisfac- 
tory solution, it is at least a gain to know clearly what the 
elements of the problem are. It is natural enough, there- 
fore, that with every attempt to throw new light on the un- 
derlying elements of volition, the old sore of freedom should 
be reopened. As long as philosophy has life, an acknowl- 
edged fundamental question cannot remain passively unset- 
tled; philosophy cannot be held in check by external prohi- 
bition; if moves with an inner life of its own. 

Sidgwick recognizes this in his return to the question of 
freedom,* claiming, as he does, that, although ‘* complete 
mutual understanding will never be reached until we have 
yet. 
‘‘a diminution of the amount of misunderstanding . . | 
especially on fundamental points,” is an end in itself worth 
striving for. What Professor Baldwin's discussion has ac- 
complished in the interests of this desideratum of diminished 
misunderstanding, let us see. 

Chapters xii. and xiii. discuss, under the general title of 
the ‘‘ Motor Aspects of Sensuous Feeling,” first, ‘‘the motor 
consciousness; second, the ‘stimuli,’ to involuntary move- 
ment.” Asa fundamental law of the motor consciousness 


we have stated what. is called the law of mental dynamo- 


genesis, viz., ‘‘that every state of consciousness tends to 
realize itself in an appropriate muscular movement.” The 
general conclusion reached on the reactive consciousness 1s 
that this ‘consciousness, per se, is simply consciousness of 
nervous reactions and memories of such reactions or of their 
As far as there is a consciousness of self in reflex 
attention, it is an objective felt self rather than a subjec- 
tive feeling active self. Whatever ground may be found 
subsequently for such an active executive self, we find no 
such ground here” (pp. 293-4). This conclusion is corrobo- 
rated by a reference to certain well-known hypnotic phe- 
nomena in which power of choice is wanting and the con- 
sciousness of the patient becomes entirely reactive. 

Stimuli to involuntary movement are next analyzed aad 
discussed. ‘‘ By stimulus is meant the affective experience 
of any kind which tends to issue in conscious motor reaction ” 
(p. 295). Such stimuli fall under one or the other of two 
great classes: (1) organic, (2) extra organic. In this con- 
nection (p. 204) is found the differentiation of stimuli as 
impulsive or instinctive. Sensuous impulse is ‘‘ the original 
tendency of consciousness to express itself in motor terms as 
far as this tendency exists apart from particular stimula- 
tions of sense” (p. 307). On the other hand, ‘‘instincts are 
original tendencies of consciousness to express itself in motor 
terms in response to definite but generally complex stimula- 


3 Mind, October, 1889. 
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tions of sense; i.e., they are inherited motor intuitions” (p. 
811). Nor must it be forgotten that all these classes of 
stimuli have meaning for the reactive consciousness because 
they have a ‘‘ feeling aspect.” ‘‘ An idea simply as an idea 
—if such could be realized — might not react in movement; 
but the simple presence of an idea in consciousness is itself 
a feeling, and only in as far as it affects us does it move us ” 
(pp. 318-814).. ‘* Affects,” therefore, is the expressive term 
to be applied to all stimuli to involuntary movement. 

In chapter xiv., ideal feeling, in its motor aspects, is the 
subject of discussion. Here the stimuli have a characteristic 
wanting to those previously considered, viz., the element of 
intention. The ‘‘end foreseen” illuminates and directs con- 
sciousness in company with the ever-present stimulus of 
‘‘interest.” Professor Baldwin finds that ‘‘ interest in an 
object,” ‘‘ emotional excitement,” ‘‘idea-motor suggestion,” * 
‘‘ideal pleasure and pain,” are the general stimuli to volun- 
tary movement. The genetic aspect of mental life—the 


organic connection of higher with lower in mental develop-— 


ment—here finds illustration in the reappearance of ‘‘ affects” 
as stimuli, In lines worth quoting we are told, that ‘‘ the 
psychology which separates volition from reaction so sharply 
as to deny any influence upon the will to other stimuli than 
pictured ideas, is false. The conditions back of an act of 
choice are never limited to the alternatives between which 
the choice is made. There is beneath it all a dumb, unex- 
pressed mass of affects — organic partially — felt tendencies 
outwards, which give coloring to the whole process” (pp. 
319-320). This is interesting as a preliminary warning of 
the complexity to be met when we come to the fundamental 
problem of choice and its conditions; for it is complexity 
such as this which makes free-will the Gordian knot of moral 
philosophy. Analyze and elaborate what is known, as best 
we may, and there is yet left over a residuum of unreduced 
complexity sufficiently great to introduce a precarious ele- 
ment into our best results. To snatch certainty out of the 
hands of uncertainty, other considerations than those purely 
psychological may be necessary; it may be.necessary, as in 
Professor James’s case, to adopt a belief in freedom on ethical 
grounds. In the graphic language of James, 
risk of error on our head, we must project upon one of the 
alternative views the attribute of reality for us; we must so 
fill our mind with the idea of it that it becomes our settled 
creed.” ? | 

Passing by the analysis of ‘‘desire,” with its ethical sug- 
gestions all along the line, we come to the author’s definition 
of ‘‘motive,” as ‘‘any influence whatever which tends to 
bring about voluntary action” (p. 332). Motives may be 
either ends or affects, while ends alone give definite lines of 
guidance where choice is made. 

From the exploration of the springs of voluntary activity, 
the author passes to the nature of such activity, finding 
‘that it is always characterized by a feeling of consent or 
feeling of effort. AI] effort feeling is one of two kinds — 
either positive or negative: effort to do or effort not to do. 
Fiat of will is positive effort; neget, the negative. Three 
factors in the development of voluntary movement are stated: 
‘*(1) Voluntary attention to a presentation, which, in turn, 
stimulates a native muscular reaction; (2) voluntary atten- 
tion to a presentation of movement, which stimulates the 
movement presented; (3) voluntary attention to an end for 
which a muscular reaction is a necessary means” (pp. 348-4). 
These come to light as a result of the analysis of the fiat and 


1 cf. James’s “ Psychology,” Vol. II., p. 522. 
2 * Psychology,” Vol. II., p. 573. 
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neget into their elements; and this examination gives ground 
for the important claim that ‘‘ the entire question as to what 
volition is, is accordingly thrown back upon an investigation 


_ of the exercise of voluntary attention ”*® (p. 342). 


Chapter xiii. introduces matter bearing from the very be- 
ginning more directly on the problem of freedom; the whole 
field is canvassed with a minuteness and comprehensiveness 
which makes the discussion a model of what psychological 
investigation should be. You feel at once that Professor 
Baldwin’s mental constitution has no toleration for vague 
thinking, and that his style has a scientific sharpness about 
it that never admits of doubtful interpretation. The chapter 


throughout is characterized by a richness of ethical sugges- 
tion such as one rarely meets in text-books on psychology. 


Philosophers of Dr. Johnson’s type, with their. ‘*‘ we’re free 
and there’s an end on’t,” would learn not a little about the 
inner character of that freedom if they were willing to do 
the clear thinking: which Baldwin’s book makes possible. 
Baldwin emphasizes with James‘ the absurdity of a-concep- 
tion of “‘motives” only too common among philosophical 
philistines. The conflict of motives is nota conflict. between 
separate ideas with a distinct activity of their own, each ex- 
ploding its own gun to compel submission from the others. 
‘A motive is 
nothing in itself. Itis only a name for a partial expression 
of the nature of the agent. Consequently motives can in no 
sense be considered as forces which expend their energies 
upon the will or which fight each other” (p. 353). Again, 
‘‘ how can they be conceived as separate entities contending 
in a theatre which is cold stone to all of them? Rather they 


' are all vital ees in the functional synthesis of a living 


consciousness.’ 

Another essential] point is emphasized, namely, that when 
we penetrate to the inner nature of volition we find that it 
carries with it the act of attention (p. 351). This reminds 
one strongly of James's assertion that the real question of 
fact in the controversy on free-will relates to the ‘‘amount 
of effort of attention or consent”? which could be given at 
any one time.” The role played by attention in deliberation 
and choice is of fundamental importance. Deliberation is a 
process of examination and comparison,— it is the search- 
light of the mind illuminating the field of consciousness, 
bringing clearly into view alternative or incompatible de- 
sires,° and comparing their relative degrees of desirability 
prior to the act of choice which is the termination of the 
process: with choice the final fiat has gone forth, deliberation 
is at an end, and the deed is potentially done. ‘‘A resolve 
involves all the elements of a motor fiat except the word 
‘now.’”" Of the two great classes of motives, ‘‘ affects” 
and ‘‘ends” involved in deliberation and choice, superior 
volitional worth is given to ‘‘ends.” These are the more 
objective data before the eye of deliberation. ‘‘It is only 
by strengthening the influence of particular ends that effects 
enter.” In fact, ‘* what actual volition is concerned with is 
therefore ends, and ends only.” If this be so, it is important 
to learn how an end passes into volition. 

Baldwin’s answer to this question is like Hodgson’s.* The 
picturing of ends is a thinking process: it is an ordinary 
apperceptive act by which new elements are taken up into 
the old by a larger integration, the process being one of ab- 


3 cf. James’s ‘* Psychology,” Vol. II., p. 561. 

4 * Psychology,” Vol. II., p. 569. 

5 “ Pgychology,”’ Vol. IT., p. 571. 

8 Mind, Aprll, 1891, p. 170; ‘‘ Free-Will: 
Hodgson. 

7 James, Vol. II., p. 561. 

8 April number of Mind, 1891, p. 171. 
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sorption and adjustment. ‘‘ The attention moves throughout 
the series of elements, grasping, relating, retaining, selecting, 
and when the integration it effects swells and fills conscious- 
ness — that is the fiat” (p. 355). That is to say, the decisive 
point is reached, the rending strife is over, when the dis- 
tracting character of the elements has been subdued, the 
unsettled claims satisfied, and the ‘‘attention gets its hold 
upon its integrated content as a grand related situation.” 

It is necessary to pin the attentive act down still closer. 
What can attention do in the matter of initiation of motives ? 
Is attention unmotived ? Is it independent of the internal 
and external conditions of. endowment and environment ? 
Professor Baldwin replies in the negative: an analysis of the 
two general classes of ‘‘apparent initiation of motive inten- 
sity ’— cases of involuntary attention and cases of delibera- 
tion — renders an affirmative answer untenable. Strength- 
ened intensity in the former cases is easily shown to be 
involuntary; in the latter, ‘‘as soon as any such preference 
comes in —any physical, mental, or emotional motive for 
wishing to intensify this particular alternative — then my 
choice is already made and J am fooling myself in thinking 
that I am reaching an unbiased decision.” 

Consequent upon these preliminaries comes the author’s 
formal statement of the problem of freedom, in which he 


unfolds with great clearness of thought and transparency of. 


expression the following four alternatives: (1) indeterminism, 
(2) external determinism, (8) immanent determinism, (4) 
freedom as self-expression. The contingent or indeterminis- 


tic view, with its theory of unconditioned choice, meets with 


a very summary but warranted rejection. It is not only 
crudely unpsychological, but defeats the very end in whose 
interest it is projected; moral responsibility has the very 


ground cut from under its feet on any such theory; the con- | 


ception of an agent whose voluntary: expression involves 
moral judgment because he is agent, is emptied of all mean- 
ing. Professor Baldwin gives us here nothing new — nor 
was it necessary. This controversy has already been ‘‘ thrashed 
out to the very last fragments of chaff.” ? 

_ The external determinists are all those who explain voli- 
tion in terms of natural causality, and thus consider the 
problem of volition a problem in physical dynamics. ‘‘ Mo- 
tives are forces in reference to one another, effects in refer- 
ence to the brain, in which they have their causal support; 
volition is the consciousness of the outcome of a conflict of 
forces” (p. 370). The objection to this theory is that it 
floats in the air. To give it weight, an assumption is neces- 
sary, which neither science nor philosophy can substantiate. 
The theory assumes the possibility of a continuous movement 
under natural causality across. the physical into the mental 
world. Whatever may be believed as toa ‘‘ uniform psycho- 
physical connection,” there is no warrant for assuming that 
consciousness is an epi-phenomenon. So, too, there is no 
legitimate ground for believing motives to be mere natural 
phenomena. Baldwin is as positive as Green, though from 
a very different standpoint, that a motive is vastly more than 
a natural phenomenon. As to moral action, therefore, that 
view of it is false which supposes ‘‘that the motives which 
determine it, having natural antecedents, are themselves but 
links in the chain of natural phenomena.” * 

_ The analysis of motive exhibits three important erie 
1. Choice is never motiveness. 2. The end chosen is always 
a synthesis of all present motives, and is adequately ex- 
pressed by no one of them. 3. This synthesis is an activity 


1 Jonathan Edwards, Day, etc. 
2 Green’s “ Prolegomena to Ethics,” p. 98. 
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sui generis : it finds no analogy in the composition of physi- 
cal forces. With these results clearly in view, he finds that 
‘‘freedom, therefore, is a fact, if by it we mean the expres- 
sion of one’s self as conditioned by past choices and present 
environment,” ‘‘. Free choice is a synthesis, the outcome of 
which is, in every case, conditioned upon its elements, but 
in no case caused by them 8 (p. 378). 

To read Baldwin’s chapters on the will (for these were 


well worth the space of a separate review) is to feel that a 


mind of admirable scientific temper has been at work through- 
out. Approaching the phenomena of mind from the natu- 
ralist’s point of view, he has guarded against the tendency, 
all too common in these days, of trying. to drive the princi- 
ple of physical causality through a multitude of facts, natu- 
rally and philosophically recalcitrant to such treatment. 
The great lesson of his two volumes is, that in psychology 
the application of scientific methods and canons to mental 
phenomena affords no results which a cautious metaphysic 
may interpret as casting discredit on spiritualism in philoso- 


phy. ROGER B. JOHNSON. 
Miami University, Oxford, Ohio. 


SIR GEORGE BIDDELL ATRY. 


_ THE cable has just flashed across the ocean the announce- 
ment of the death of Sir George Biddell Airy, the eminent 
astronomer of England. He was born on the 27th day of 
June, 1801, at Alnwick, in Northumberland, and had, there- 
fore, just passed the half-mile post that would bring him to 
his ninety-first birthday. 

Sir George Airy’s life and work will always be looked 
upon as one of the most prominent pillars in the astronomi- 
cal edifice erected in the nineteenth century. He had al- 
most lived to see what had been done in that hundred of 
years. He had stood upon the pile of débris thrown up from 


the foundation, and looked down upon the formation of a 


structure, little dreaming that he would live to see the fin- 
ishing touches put upon an edifice to which he had added so 
much material. 

Airy was educated first at two private academies, Hereford 
and Colchester. From the latter, at the age of eighteen, he 
entered Trinity College, Cambridge. Three years after- 
wards he was elected to a scholarship. In that college he 
developed his remarkable mathematical ability, graduating 
as Senior Wrangler. His degree of M.A. was taken in 1826, 


and, with it, he was elected as Luscasian professor at Cam- 


bridge. Illustrious philosophers like Barrow and Newton 
had preceded him as occupants of that historic chair. Just 
previous to his election to that chair he published his math- 
ematical tracts on the ‘‘ Lunar and Planetary Theories,” 
“The Figure of me HKarth,” etc., and ‘‘The Undulatory 
Theory of Optics.” 

Professor Airy, having been installed in the position just 
mentioned, followed his appointment with a series of popu- 
lar lectures upon experimental philosophy, which were de- 
livered with remarkable effect, and which greatly enhanced 
his scientific reputation. The university, recognizing in him 
one whose investigations were of a high order, elected him 
two years afterward to the Plumian professorship. This 
election gave him charge of the Cambridge astronomical ob- 
servatory, and now is inaugurated an epoch in his life that 
is to elevate him to one of the highest positions held by Eng- 
lish scientific men 

Having been placed in the position above cited, Professor 


3 cf, James, Vel. IJ., pp. 571-2. 
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Airy began those great improvements in the methods of cal-— 
culating and publishing the astronomical observations made, | 


which have led other observatories to take copy after him. 
Airy was a méthodiecal man, a professional and a business 
man. He made his work conform to a scheme laid out the 
year before, and that plan was strictly followed. His work 
as an astronomer and a calculator is valuable, because it is 
unbroken and comparable. The astronomical instruments 
that have so long stood within the walls of Cambridge Ob- 
servatory were made after his own n plans and under his own 
directions. 

In 1835 Professor Airy, then in his thirty-fourth year, was 
appointed Astronomer Royal. For forty six years he filled 
that position with marked ability. Under his master- 
mind it is needless to say that the astronomical observatory 
at Greenwich was completely changed. He placed the man- 
ner of reducing the observations upon a more satisfactory 
basis, and equipped the observatory with instruments of a 
higher order of precision. In the year 1850, under his guid- 
ance, a new meridian circle was erected. It has an object 
glass of eight inches aperture and eleven feet six inches focal 
length. In 1855, at his earnest solicitation, a large equa- 
torial telescope was placed in the Sbace eatery. 

Professor Airy was a man that not only combined he 
philosopher with the mathematician, but was one that had an 
inventive mind as well. This may be seen in the many 
forms of astronomical instruments and their accessories due 
to his very active brain. The value of the observations made 


by him during his occupancy of the position of Astronomer | 


Royal at Greenwich, rests not only upon their accuracy and 
dispatch in being published, but on their continuity. This 
may be seen in his reduction of lunar observations from 1750 
down to a late date, a most valuable series of observations. 

_ Airy was a man in whom his government had the utmost 
confidence when it came to deciding questions of grave im- 
port. He was the chairman of the royal commission em- 
powered to supervise the delicate process of contriving new 
standards of length and weight, the old standards having 
been destroyed in the burning of the House of Parliament in 
1834. He was called in consultation soon afterwards in re- 
spect to removing the disturbance of the magnetic compass 
in iron-built ships. He thereupon contrived a mechanical 
combination which has been universally adopted. His re- 
searches on the density of the earth, his fixing the breadth 
of railways, his care in the equipment of the British expedi- 
tion to observe the transit of Venus, and the reduction of the 
observations after having been made, — all voice the great 
confidence placed in him by his countrymen, and his worth 
as a practical astronomer. . 

The writings of Sir George Airy cover a great deal in the 
field of philosophical and mathematical thought, and are 
thorough in their discussion of each subject. His pen was 


ever busy, and one has but to turn to the volumes of the 


Cambridge Transactions, the Memoirs of the Royal Astro- 
nomical Society, to the Philosophical Magazine, and the 
Atheneum, to find its fruits. But in the volumes issued 
from the Greenwich Observatory we find the great life-work 
of Sir George Airy. They are the polished stones, the finely 
carved pillars that have been used in building up the as- 
tronomy of the nineteenth century. His principal works, 
which have become books of reference, are: ‘‘ Gravitation,” 
‘‘Tpswich Lectures on Astronomy,” ‘‘ Errors in Observa- 
tions,” ‘‘Figure of the Earth,” ‘‘ Tides and Waves,” 
‘‘ Sound,” and ‘‘ Magnetism.” | as | 
One whose reputation as a man of such scientific attain- 
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ment as, Sir George Airy has deservedly received recogni- 
tion, both from his own country and abroad. He has re- 
sciged the Lelande gold medal of the French Institute in 
honor of his important discoveries in astronomy. For his 


successful optical theories he was awarded the Copley gold 


medal of the Royal Society. The royal gold medal of the 
same society has been given him in return for his tidal investi- 
gations. Twice the gold medal of the Royal Astronomical 
Society has been given him — first, in return for his discov- 
ery of an inequality of long period in the movements of 
Venus and the earth; second, to reward him for his reduc- 
tion of the planetary observations. He has been enrolled 
among the most honored members of the Royal Astronomi- 
cal Scciety, of toe Gambridge Philosophical Society, and of 
the Institute of Civil Engineers. For many years he has 
been among the foreign correspondents of the Institute of 
France, and other scientific sccieties on the continent. He 
has secured the honorary degree of D.C.L. and LL D. from 
each of the great universities of Great Britain — Edinburgh, 
Oxford, and Cambridge. In May, 1872, he was gazetted a 
Knight of the Bath. | 

When the years shall have passed into centuries, and 
coming astronomers are searching the records, for valuable 
data to be used in the discussion of questions in astronomy, 
the observations and. results determined by Sir George Bid- 
dell Airy will be found of the bighest value. 


Gro. A. HI. 


STRUCTURE OF THE TRACHEA OF INSECTS.’ 


Mr. LACHLAN’Ss article on insects in the ‘' Encyclopzedia 
Britannica” reproduces Blauchard’s error of a double chi- 
tinous wall for the trachez with a spiral thread between. 
Blanchard and Louis Agassiz superadded a peritracheal cir- 
culation of blood. Joly’s refutation of this view, in 1850, 
this was 
not, as suggested by him, due to bad injecting; but 
it resulted from observing insects when moulting. At time 
of moulting the trachea contains the old chitinous wall, dark 
and enclosing air, and surrounded with exuding fluid be- 
tween it and the new chitinous wall; thus the appearance of 
things is much as described by Blanchard, who mistook the 


exuded fluid for circulating blood, and also mistook a tem- 


porary state of matters for the normal state. | 
The view published by me in the American Naturalist, 
in 1884, that the spiral thickenings of the trachea are really 
crenulations, channel-like transverse folds open outwards 
(i.e., away from the lumen of the trachea) by a slit or fis- 


gure, was supported by indirect evidence, and needs to be 


enforced so as to leave no doubt. Miall and Denny, in their 
monograph on the cockroach, write as if they had been able 
to unroll the spiral like that of a vegetable trachea, with- 
out tearing the connecting membrane, and copy Chun’s 
very inaccurate figure, which ascribes a free continuous 
spiral thread to the trachea of insects just as we find it in. 
the plants. : 

A re- examination of the case brings out the asta: result 
that the whole machinery can be distinctly seen by the mi- 
croscope to be such as I have described it. The profile of a 
medium-sized trachea of any insect can be easily seen to be 
grooved like the edge of a screw: all the more clearly if the 
trachea is slightly stretched under the cover-glass. In the 
living insect we may.observe that the resiliency of the trans- 
versely chanelled walls responds to the muscular contraction 


1 Abstract of a paper read by G. Macloskie before the American Associa- 
tion of Naturalists, Dec., 1891. 


66 


of the thorax andjabdomen, so as to assist the tidal move- 
ment of air outwards and inwards. 

I may add that one of Chun’s figures (copied in the paper 
in Am. Nat.) correctly represents the spirals of Hristalis, 


giving evén the external slits, highly magnified; but he mis-: 


interprets the slits, and takes them to be longitudinal ridges 
on what he supposes are solid threads. I have also pleasure 


in learning that my young friend, Professor H. T. Fernald 
of Pennsylvania Agricultural College, after reading my pa- 


per in 1884, stained and cut fine sections of Passulus cornu- 
tus and thus shows the spirals to be a set of hollow grooves 
enclosing some of the stained hypodermis which secretes and 
surrounds the trachesx. 

Princeton College, Jan. 21. . é 


LETTERS TO THE EDITOR. 


¥*, Correspondents are requested to be as brief as possible. 
és in all cases required as proof of good faith. 

On request in advance, one hundred copies of the number containing his 
communication will be furnished free to any correspondent. 

The editor will be glad to publish any queries consonant with the character 


of the journal. 
A Lightning Stroke. 


ON the 80th of May, 1881, a party of ladies and gentlemen went 
in an omnibus from Washington to the country seat of a friend 


The writer's nam 


(H. C. Metzerott’s), distant nine miles, in Prince George’s County, _ 


Md. 

During the afternoon the party was seated on the spacious 
veranda of the dwelling, the horses and omnibus standing on the 
lawn immediately to the front. 

Suddenly a few clouds gathered, and, before any rain fell, a 


severe and sudden clap of thunder startled them. At the same 


instant a flash or streak of lightning descended and ripped apart 
the south-west corner of the roof of the frame carriage house 


standing alone about two hundred feet distant, descended down - 


the sheathing to midway of the west, or end, wall of the carriage 


house, then at right angles apparently to the centre of the wall. 


where the clap-boarding was ripped and shattered; then struck a 
brass-tipped pair of shafts standing near the north west angle, 
shattering the right-hand shaft about midway, where a strip of 
iron covered with leather was placed to serve as a stay for the 
-breeching strap; then apparently passed down and out at the floor 
by the closed door of the carriage house, where it was plainly seen 
by all the company moving along rapidly in small coils or circles 
up the road leading to the veranda, to the hoofs of the horses, 
playing around them with great velocity, and then apparently 
dissipated, no one could tell where. The horses were greatly 
agitated, fairly trembled, but did not move; and most of the com- 
pany on the porch experienced a tingling, stinging sensation, but 
none were stunned. The sky soon cleared. J. H. 
Washington, D.C., Jan. 25. 


Traumatic Hypnotism. 


THE case recently stated of a lady thrown into a hypnotic con- 
dition by being thrown from a carriage, in which condition she 
said and did certain things of which the next day she was entirely 
unconscious, brings to mind a fact that occurred near this place. 
Two lads of fourteen and sixteen went out to feed the stock. 
Coming near a young, almost unbroken colt, they leaped on his 


back. The animal started in a wild run for the barn, and dash- — 
ing in at a low door struck the two lads violently against the 


beam that formed the top of the door. The door being very low 
the blow was not on the heads but the chests of the boys, sweep- 


ing them from the colt’s back to the frozen ground. The elder 


lad sat behind his brother, and was thrown heavily to the ground, 
striking the back of his head, his brother falling upon him. Both 


lads rose; the elder rubbed his head, looked about, went into the. 


barn and completed his evening tasks in an orderly manner, re- 
plying to his brother when addressed. They went to the ‘house, 
and the lad warmed himself by the stove, went to the table, ate a 


SCIENCE. 


_as shown in the accompanying illustration. 


[Vot. XIX. No. 469 


lighter supper than usual, and replied: intelligently when spoken. 


to; but his eyes were dull and had a dazed, half-conscious look. 
After supper he sat by the fire for some time, laughing aloud 
once or twice ‘at nothing”—than went to bed as usual. The 
next morning it was found that he knew nothing of any 
event after the instant of jumping on the colt’s back, and seeing 
it dash off toward the barn. He had not felt the blow, nor been 
conscious of the fall, or of any subsequent words or acts, until he 
arose the next morning, but his conduct and appearance had 
been normal, except the causeless laughter and. the dull look of 
the eyes. In the case of the lady flung from her carriage, she - 
went into a druggist’s, asked for water and a clothes-brush to 


renovate her dress, said she was not injured, needed no help, etc. 


Thus she said and did things suitable to the conditions of her ac- 
cident. The lad, on the other hand, continued the course of ac- 
tion which he had begun before his fall, feeding the stock, etc. 


His acts during the evening were acts of habit, and such as he 


repeated every evening. Neither the lady nor the lad were domi- 
nated by any other mind, nor directed in their motions by any 
person conscious of, or responsible for, their state, but it seems 
that by reason of a blow given on the back of the head in each 
case, both the lady and the lad were in a true hypnotic state, and 


were subsequently entirely oblivious of all that had occurred while 


they were in that condition. JULIA MAcNarrR WRIGHT. 


Rain-Making by Faith. 


Some of the readers of Science doubtless may recall numerous 


memorable incidents of the administration of the genial, earnest, 


shrewd, ani eccentric President Phinney of Oberlin. Apropos to 
recent articles on faith-healing and rain-making is a vivid recol- 
lection of such an incident. | 

Some forty years ago, on a cloudless Sabbath morning, the 
president walked briskly up the chapel,—there had been a 
distressing drouth, —and began the service with an extremely 
fervent prayer for rain. The prayer was long, and before it 
was finished the skies began to darken, and almost before the 
congregation was dismissed a copious rain began to fall. The 


suggestive fact in this relation is that President Phinney had been 


observed during the morning to give very watchful attention to 
the barometer. H. CHANDLER, 
Buffalo, Jan. 25 | 


Some Curious Catnip Leaves. 


As I passed by an old deserted log cabin, where the soil was 


poor and barren, I noticed a bunch of catnip in an angle of the 


pioneer zigzag fence. So close in the corner was it, that it 
seemed as if it had crept there for protection. But even in its 
apparent retreat it was conspicuous, for vegetation generally had 
succumbed to the frosts of early autumn. A society for the pre- 
vention of cruelty to plants ought to be organized, I thought, for 
here was this little stunted looking bunch of catnip, struggling 


_ for existence, when it certainly seemed physically unable to cope 


with the unfavorable conditions for growth surrounding it. Poor 
little lonely weed, I mused, is it just that you should struggle 
here alone against all the hardships which put even the best dow- 
ered plants to the test? and like my humane brothers who, in 
order to end the misery of a poor misused horse, feel compelled 
to take its life, I terminated its struggles by collecting it. 

The catnip (Nepeta cataria) has a beautiful leaf, with a rather 
deeply crenate margin; its upper surface has a rich, soft, downy, 
rather velvet-like appearance, while the deep green color is 
a witness of its hardihood. But the leaves on this plant, 
which out of compassion I magnanimously collected, were very 
ditferent from the normal type; the surface was nearly smooth, 
and the margin of many leaves was quite entire; others were cre- 
nate only near the base of the leaf, though entire toward the apex, 
Why, and where- 
fore, this difference in the leaves? I queried. Why have they 
varied from the shape recognized as the typical leaf? The little 
leaves themselves replied: ‘* We are the result of poor, unfavor- 
able conditions; we had neither strength nor vitality sufficient to 
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elaborate the modern catnip leaf, though we recognize its superi- 
ority over our own shape and appreciate the fact that the most 
advanced, progressive leaves are those most deeply notched. We 
are reversions to a more ancient, primitive type of leaf, like those 
borne by our ancestors. When our environment is such that we are 
starved, even at the threshhold of life, we cannot adorn ounsely 
with the modern improvements, now so commonly worn.” ‘You 
will notice,” the leaves continued, ‘that we grew on branches 
of the summer’s seed-stalk. The upper part of it was already 
dead, but the lower portion had still sufficient vitality to send out 
these feeble branches; they were only able to follow in the old, 
old rut, worn by preceding generations, and therefore we are 
simply what you amen with propriety denominate very old-fash- 
ioned catnip leaves.” 

I was much impressed by this explanation, but, even though the 
leaves themselves had answered my query, like Thomas of old, I 
still doubted. 


NEPETA CATARIA. 


_ Scores and scores of plants were questioned in regard to the 
cause of this variation from the normal type, and in every case 
the same story was told. The leaves borne by the branches of the 


old seed-stalk were often wholly entire, or crenate only towards 


the base. 


‘All the leaves which grow on the radical shoots are perfected 


in their crenate outline to the apex; and, while the leaves of the 
radical shoots are green, even at this season (January), these ‘‘ old- 
fashion-leaved ” branches have long been frozen and dead. 

All things unfold according to their environment, directed by 
heredity. In geologic times the ancestral hereditary force pushed 
on the conditions; plants and animals responded by adaptation; 
or, where they could not adapt themselves to their ever changing 
environment, they were left behind, and became extinct. The 
law of evolution says: ‘‘Advance with me, or fall from the ranks !”’ 
Plants and animals, races, nations and tribes, are yet falling out 
of rank because they cannot comply with the requirements nec- 
essary to endure or cope with the constantly changing conditions. 

It took the catnip we know not how long to overstep the entire 
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leaf; but, after studying the variation of leaves, who can doubt 
that the present crenate leaf is the result of evolution. 


Mrs. W. A, KELLERMAN, 
Columbus, O., Jan. 18. 


AMONG THE PUBLISHERS. 


Outing readers will welcome back to its pages the now re- 
nowned world traveller and explorer, Thomas H. Stevens, who with 
his cycle girdled the world for Outing, and who has just achieved 
a successful expedition from the German Ocean to the Black Sea 
in a steam launch, despite the dangerous rapids of the Iron Gates. 
Outing for February opens with.a charming description of ‘‘ Cycling 
in Mid-Pacific,” by Charles E. Trevathan, in which the author 
draws a pleasant picture of the natives, foliage, flowers, and the 
delights of yripeHne over the snow- white coral roads of dreamy 
Tahiti. 


—D. Appleton & Co. announce a new book by Arabella B. 
Buckley, author of ‘‘The Fairyland of Science,” ‘* Life and Her 
Children,” etc. The title of this work will be ‘«* Moral Teachings 
of Science,” which the author i is said to have invested with special 
interest. a 3 


— Macmillan & Co. announce for publication early in Pebriary 
a practical work on electric lighting. The full title of the book 
is ‘‘A Guide to Electric Lighting for Householders and Ama- 


-teurs,” and the author is 8S. R. Bottone, well known by his pre- 


vious books on electrical subjects. In order to make the book 
thoroughly serviceable to readers in this country the proofs have 
been read by an American scientist, for the purpose of supplying 
any needed explanation of merely local usage. 


— Longmans, Green, & Co. have in press a work by the late 
Ferdinand Praeger, entitled ‘‘ Wagner as I Knew Him.” The 
book, which is the outcome of Dr. Praeger’s life-long intimacy. 
with Wagner, is a remarkably clear, sympathetic, and unpreju- 
diced history of the man and the composer, especially valuable 
for its frank discussion of episodes in his life usually treated with 
hesitation by his biographers. Dr. Praeger had the privilege of 
reading Wagner’s autobiography in manuscript, and thus verify- 
ing his own observations by Wagner’s own statements. 


— The latest publication of Professor Eben N. Horsford con- 
cerning the ancient settlements of the Norsemen in the territories 
of the New England States was published in large quarto size by 
Damrell & Upham, Boston, and bears the title, ‘‘ The Landfall of 
Leif Erikson, A.D. 1000, and the Site of his Houses in Vineland, 
1892.” Leif's houses are placed on the Charles River, below the 
Fort Norumbega, and a short distance above Boston, Mass. The 
book is very profusely illustrated with photographic views and 
with the maps which have come down to us from the earliest ex- 
plorers of the sixteenth century, and so on to the end of the nine- 
teenth. This collection alone makes of the volume a thesaurus 
of cartographic informatian surpassed by no other recent publica- 
tion. The amount of historic and topographic information gath- 
ered from all the earlier historians and other authorities on New 
England matters is enormous, and they are classed under appro- 
priate headings, of which the principal are as follows: The Land- 
fall, Expedition of Bjarni, Thorwald’s Expedition to Vineland, and 
Sketch of the Thorfinn Expedition to Vineland. Then come a 
résumé, an appendix, and notes. This volume of 147 large quarto 
pages is printed with wide margins, holds 39 maps and illustra- 
tions, the typographic execution being of the most splendid. 


Simultaneously with the above was issued a pamphlet ina smaller 
_ quarto size, also provided with maps of the New Enzland coast, 


entitled, ‘‘Sketch of the Norse Discovery of America at the Festi- 
val of the Scandinavian Societies, assembled May 18, 1891, in 
Boston, on the Occasion of presenting a Testimonial to Eben Nor- 
ton Horsford in Recognition of the finding of the Landfall of Leif 
Erikson, the Site of his Vineland Home and of the Ancient Norse 
City of Norumbega, in Massachusetts, in the Forty-third Degree.” 


— The literature of South American ethnology has just been en- 


riched by a fine pictorial publication in folio, being Nos. 1 and 2 


of the second volume of the ‘ Ver6dffentlichungen,” issued from 
time to time by the direction of the Royal Museum of Ethnography 


at Berlin (80 p. and 16 plates, Berlin, W: Spemann, 1891). The 
explorer, Dr. P. Ehrenreich, here presents his observations, studies, 
and experiences from July to November, 1888, among the tribes 


of the Araguaya River iu the Brazilian province of Goyaz and 


those of the Puru River, a tributary of the middle Amazonas. 
These reports appear under the modest subtitle, ‘‘ Beitrage zur 
Volkerkunde Brasiliens.” and the illustrations in the text are just 
as instructive as those in the plates. Of the Goyaz tribes the 
Karaya were the chief object of the explorer’s studies; among the 
Puru tribes, the Yamamadi, Ipurina, and Paumari. The accounts 
given of their customs and manners, implements, weapons, dances, 
and other merrymakings are as interesting as the specimens of 
their folk-lore, of which many instances are inserted. The masks 
used in the dances cover the whole body, and are figured on pages 
3 and 36. 


— Warren K. Moorehead writes, in the Illustrated American for 
Jan. 80, a most remarkable and interesting story about ‘‘ New 
Relics of the Mound Builders in Ross County, Ohio.” 
these relics, he says, is the skeleton of a man with copper helmet 
with antlers, and the other is a Swastika cross, oriental in charac- 
ter, and is one of the first finds ever unearthed to show the origin 
of the Indians. He says in this connection: ‘‘ The discovery of 
four crosses, which are peculiarly oriental in character, marks a 
new epoch in American archzxology.. M. G. de Mortiellet, the 
eminent French anthropologist, refers to the same style of cross 
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found by the survey, and gives numerous illustrations in his works 


-of its occurrence on pottery, sepulchres, and monuments of Brit. 


tany, Italy, and particularly India. The Swastika was used as 
one of the emblems of Buddha worship before the Christian era, 
and may have spread later into Phoenicia. This symbol is occa- 
sionally found in Egypt: and China, but, so far as the writer is 
aware, not in Yucatan or Mexico. A cross does occur on the 
Palestine tablet, but it is not the Swastika. No skeleton in the 
mound indicated a person of more importance than No. 248. 
Copper antlers, 22 x 23 inches, extended from the forehead upward. 
The breast and back were covered with copper plates, bear teeth, 
and other singular ornaments. Strings of beads lay about the 
ankles and wrists, while at the feet were traces of decayed sandals. 
The copper horns had been originally fastened to a helmet of copper, 
covering the skull from the upper jaw to the base of the occipital. 
A rough cloth skirt extended from the waist to the knees. Where 
the copper plates came in contact with the fabric it was well pre- 
served. Beautiful pearl beads and large bear and panther tusks 
were interlaced or strung upon the front of the garment. The 
other skeletons were covered with shell beads, and a few copper 
plates and celts accompanied them.” 


—It is the design of the Modern Science Series, published by 
D. Appleton & Co., to provide brief untechnical treatises for the 
educated Jayman who has neither time nor inclination to become 
a specialist, but who feels the need of informing himself on the 


Business Department. 


Want)s. 


Exchanges. 
[Freeofcharge to all, if ofsatisfactory character. 
Address N. D. C. Hodges, 874 Broadway, New York.] 


‘‘The Country Circus’’ at the Academy 
of Music offers excellent entertainment for 
children of all ages. There is, too, enough 
disguise in the name to enable such grown 
persons to go who enjoy a real circus, but 
who haven’t the courage of their convictions 
—as it were. It has been said that it re- 
quires three adults to take one child to the 
circus. The first two acts are merely a logi- 
cal introduction to the last, in which is 
shown a genuine circus-ring with a very 
good make- believe second ring beyond. Here 
disport trained degs, horses and donkeys, 
bareback riders, acrobats and clowns. The 
street parade in the second act is very good 
also, with its long array of cages of wild 
animals (?), the gorgeous trappings of men, 
women and horses, the elephant, the stream- 
ing banners and the crowd of noisy and ad- 
miring street boys. In fact the spectator will 
find all the charms of the genuine circus well 
displayed and the unpleasant features avoid- 
ed, such as: unsavory odors, uncomfortable 
‘seats, noises, etc. Erlanger entertainment 
at the Academy is a great success. . 


Mark’s’ Patent Artificial Limbs with Rubber 
Hands and Feet, advertised in another col- 
umn, have been awarded a long series of 
first, premiums by the American Institute, 
as well as the Centennial Medal, and Gold 
Medals by the International Cotton Exposi- 
tion and the World’s Industrial and Cot- 
ton Centennial Exhibition. They have al- 
ways been the victors in every competition 
and are endorsed by the leading surgeons of 
this city and country. Hosts of grateful 
wearers, both at home and abroad, testify to 
the superiority of the firm, and noiseless 
rubber foot made only by this well-known 
house, the largest in the world. 


OF WHAT USE IS THAT PLANT? 


You can find the answer in 


SMITH’S “DICTIONARY OF 
ECONOMIC PLANTS.” 


Sent postaid on receipt of $2.80. Publish- 
er’s price, $3.50. 


SCIENCE BOOK AGENCY, 


874 Broadway, New York. 


Any person seeking a position for which he ts qualt- 
hed by his sctentific attainments, or any person secking 
some one to fill a@ posttion of this character, be tt that 
of a teacher of science, chemist, draughtsman, or what 
not, may have the ‘ Want’ inserted under this head 
FREE OF Cost, t/ he satisfies the publisher of the sutt~ 
able character of his application. Any person seeking 
tnformation on any scientific question, the address of 
any scientific man, or who cas in any way use thiscol- 
umn for a purpose consonant with the nature of the 
paper, ts cordially tnvited to do so. 


ANTED.—(1) A white man versed in wood and 
iron working, able to work from specifications 
and plans, suited for an instructor of boys; his bus- 
iness to have charge of shops of school, outline and 
direct the work for foremen and students; salary to 
be $1,000 per annum (nine months). (2) A man 
(black preferred) to teach the colored, iron working 
and for ing, subordinate to the preceding; salary, 
$720. ay man (white) competent to take classes 
in ene eer as (assistant's position), but with the 
ability to perform any of the work required in an 
of the ordinary engineering courses of our universi- 
ties; salary from $1,000 to $1,500. A. H. BEALS, 
Milledgeville, Ga. | 


ANTED.—Two or three efficient computers with 
good knowledge of Spherical Trigonometry and 
ready use of logarithms, for temporary employment 
in the office of the Coast and Geodetic Survey. Ap- 
plicants should furnish evidence of their fitness for 
the work. Apply by letter to the Superintendent, 
Coast and Geodetic Survey, Washington, D.C. 


ANTED. — Science, No. 178, Jae 1886, also 
Index and Titte-page to Vol.. II, Address 
N. D. C. Hodges, 874 Broadway, New York. 


YOUNG MAN (31) would like a position in a 
college, laboratory, or observatory, is also will- 
ing to assist at a steam engine, etc. Address J. W., 
care of Science, 874 Broadway, New York. . 
ANTED.—A position in the philosophical or 
pedagogical department of a college or uni- 
versity by a young man (80) who has had five years’ 
ractical experience in teaching, and who has done 
our years’ post-graduate work in philosophy, devot- 
ee attention during the last two years espe- 
cially to study and original investigation in scien- 
tiflc psychology and its applications in education. 
ras E. A., care Science, 874 Broadway, N. Y. 
ty. 


ANTED.—A suitable re in Washington, 
D. C., not connected with the Government, 
and with a salary not to exceed $650 a year, by an 
experienced biologist with six years’ university 
training. Applicant has been a skilful surgeon for 
fourteen years; is a practical photographer, car- 
tographer, and accustomed to the use of the type- 
writer. He is also capable of making the most fin- 
ished drawings, of any description, for all manner 
of illustrative purposes in science; trained jn mu- 
seum methods and work; also field operations and 
taxidermy in its various departments, and model- 
ing, production of casts, restorations of paleonto- 
logical specimens and similar employments. Address 
U. 8. R., care Science, 47 Lafayette Place, N. Y. 


Wanted, in exchange for the following works, any 
standard works on Surgery and on Diseases of Children: 
Wilson's ‘*American Ornithology,’ 3 vols.; Coues’ **Birds 
of the Northwest’ and “ Birds of the Colorado Valley,” 
2 vols.; Minot’s ‘‘ Land and Game Birds of New Eng- 
land; Samuels’ ‘‘ Our Northern and Eastern Birds;"’ all 
the Reports on the Birds of the Pacific R. R. Survey, 
bound in 2 vols., morocco; and a complete set of the 
Reports of the Arkansas Geological Survey. Please give 
editions and dates in corresponding. R. ELLSWOR H 
CALL, High School, Des Moines, Iowa. 


Wanted to ee or exchange a copy. of Holbrook’s 
North American erpetology, John Edwards. 5 vols. 
Philadelphia, 1842. G. AUR, Clark University, 
Worcester, Mass. 


For sale or exchange, LeConte, ‘‘ Geology; ” Suess 
‘**Anatomy,’’ 2 vols.; Foster, *‘Ph iology,”” Erg. ition 5 
Shepard, Appleton, Elliott, and Stern, ** Chemistry ;’ 
Jordan, ** Manual of Vertebrates;”’ “ International Scien- 
tists’ Directory;”’ Vol. I. ¥ournalof Morphology, Bal- 
four, ‘**Embryology,’’ 2 vols.;_Leidy, ‘* Rhizopods;”’ 
Science, 18 vols, unbound. ‘C. T. McCLINTOCK, 
Lexington, Ky. : 


For sale.—A 634 x 8)4 Camera; a very fine instrument; 

with lens, holders and tripod, all new; it cost over $40, 

rice, $25. Edw. L. Hayes, 6 Athens street, Cambridge, 
ass. 


To exchange Wright’s ‘‘ Ice Age in North America”’ 
and Le Conte’s ‘Elements of Geology’’ (Copyright 1882 
for ‘‘Darwinism,’’ by A. R.Wallace, “Origin of Species,”’ 
by Darwin, “Descent of Man,”’ by Darwin, ‘*Man’s 
Place in Nature,’’ Huxley, ‘‘Mental Evolution in Ani- 
mals,”” by Romanes, ‘*Pre-Adamites,’’ by Winchell. No 
books wanted except latest editions, and books in good 
condition. C. S, Brown, Jr., Vanderbilt University, 
Nashville, Tenn. 


For Sale or Exchange for books a complete private 
chemical laboratory outfit. Includes large Becker b 
ance (200g. to 1-10mg.), platinum dishes and crucibles, 
agate motors, glass-blowing apparatus, etc. For sale in 
part or whole. Also complete file of Sid/imas’'s Foursal, 
1862-1885 (62-71 bound); Smithsonian Reports, 1854-1883; 
U. S. Coast rere. 1854-1869. Full particulars to en; 
quirers. F. GARDINER, JR., Pomfret, Conn. 


For exchange or sale at a sacrifice, an elaborate micro- 
scope outfit. Bullock stand; monocular objectives, one- 
sixth homeogeneoys immersion, four-tenths, and three: 
inch, Bausch & mb, also one-fourth and one inch 
Spencer. Four eye-pieces. Objectives are the best made... 
Address Mrs. Marion Smith, 41 Branch Street, Lowell, 
Mass. 


¢ SE SSE SII, 2 
POPULAR MANUAL OF VISIBLE SPEECH AND: 
VOCAL PHYSIOLOGY. 


For nse in Colleges and Normal Schools. Price 50 cents. 
Sent free by post by 


N. D. C. HODGES, 874 Broadway, N. Y¥.. 


JANUARY 29, 1892. | 


present status of the various branches of science. The second 
volume is entitled ‘‘The Horse: A Study in Natural History,” and 
is intended to especially illustrate some important principles in 
biology. It outlines the principal characteristics of the compara- 
tive anatomy of the horse and his near relations, the tapir and the 
rhinoceros, and shows incidentally how a ‘‘ missing link,” de- 
scribed by Professor Huxley in 1877, has since been found in the 
Lower Eocene deposits, thus identifying a connection believed to 
have existed in the ancient ancestry of the animals. The author 
is William H. Flower, C.B., director of the British Natural His- 
tory Museum. 


— ‘‘Evolution in Science, Philosophy, and Art” is the title of a 
book containing seventeen lectures by Professor John Fiske, Mr. 
Underwood, Dr. Abbott, Mr. Wakeman, and other able exponents 
of evolution, which is to be published immediately by D. Appleton 
&Co. The principle of evolution being universal, admits of a 
great diversity of applications and illustrations, and many which 


SCIENCE. 


69 


appear in this volume are fresh and striking. The scientific lec- 
tures, as in the case of that by Dr. Alleman on Optics, are often 
of direct practical value. These lectures when delivered before the 
Brooklyn Ethical Association attracted generalattention. In book 
form they are accompanied by a letter from Herbert Spencer, 
and by numerous illustrations. 


— The title of Tyndall’s forthcoming book is ‘‘ New Fragments.” 
Among the subjects which are treated in the five hundred pages 
are The Sabbath, Life in the Alps, The Rainbow and its Congeners, 
Common Water, and Atoms, Molecules, and Ether-Waves. In 
addition to the popular treatment of scientific themes, the author 
devotes several chapters to biographical studies of the utmost in- 
terest. Among the subjects of these studies are Count Rumford 
and Thomas Young, and there are also chapters on Louis Pasteur, 
his Life and Labors, and Personal Recollections of Thomas Carlyle. 
Tyndali’s ‘‘New Fragments” will be published immediately by 
D. Appleton & Co. 


A onic 


Horslord's Acid Phosphate, 


A most excellent and agree- 
able tonic and appetizer. It 
nourishes and invigorates the 
tired brain and body, imparts re- 
newed energy and vitality, and 
enlivens the functions. 


Dr. EpHRaIM Bateman, Cedarville, N. J., 
says: 

‘*T have used it for several years, not only 
in my practice, but in my own individual 
case, and consider it under all circumstances 
one of the best nerve tonics that we possess. 
For mental exhaustion or overwork it gives 
renewed strength and vigor to the entire 
system.’’ 


Descriptive pamphlet free. 


Rumford Chemical Works, Providence, R. I. 


Beware of Substitutes and Imitations. 


CAUTION.—Be sure the word ‘* Hors- 
ford)s®?? is on the label. All others are 
spurious. Never sold in bulk. 


ARTIFICIAL LIMBS 


WITH RUBBER FEET AND HANDS. 


Durable in Construction, Natural in 
Noiseless in Movement. 


And the MOST COMFORTABLE for the wearer. It is 
not unusual to see a farmer working in the fields with 
an artificial leg, or a brakeman applying his brake ona 
fast running train, or an engineer with hand on the 
throttle, or a fireman, carpenter, mason, miner, in fact. 

men of every vocation at labor in the full capacity o 

their employment, wearing one or two artificial legs with 
rubber feet, performing as much as men in possession 
of all their natural members, earning the same wages, 
in fact, experiencing little or no inconvenience. 


Action, 
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Over 12,000 artificial limbs of the Marks’ patent in dail 

use. Established over 39 years. Indorsed and purchas 
by the United States and many foreign governments. 
By our formula applicants can supply us with all the 
data necessary to secure a fit while they remain at home. 
One half of the legs and arms furnished by us are made 
from measurements and profiles without our seeing the 
wearers. Fit always guaranteed. A treatise of 430 pages 
with 256 illustrations and a formula for measuring, sent 
free. Address 


A. A. MARKS, 701 Broadway, N. Y. 


° hd 


THE CHEAPEST AND BEST! 


\, 67 PARK PLACE, NEW YORK” 


“aR TYPEWRITER = - 


0 


pA 


A perfeet and practical Type Writing machine for only ONE 
DOLLAR, Exactly like cut; regular Remington ane. does 
the same quality of work; takes a fools cap sheet. Complete 
with paper holder, automatic feed, perfect type wheel & inking 
roll; uses eopying ink. Size 3x4x9 inches; weight, 12 oz; Sat- 
isfaction guaranteed; Circulars free; AGENTS WANTED. Sent 
tf express for $1.00; by mail, 15e. extra for postage. 

-H. INGERSOLL & Bro.65CortlandtSt.N.Y.City. 


STERBROOK’S 
STEEL PENS. 


OF SUPERIOR AND STANDARD QUALITY. 
Leading Nos.: 048, 14, 130, 135, 239, 333 


For Sale by all Stationers. 


THE ESTERBROOK STEEL PEN 6CO., 
Works: Oamden, N.J. 26 John St., New York. 


Course of Mineralogy for Young People, 


Conducted by correspondence; minerals and books 
furnished. 
Collection and book, ‘‘ First Grade,’’ one dollar; 
postage, 25 cents. Send for circulars to 
GUSTAVE GUTTENBERG, 
Centra! High School, Pittsburgh, Pa. 


G E M 0 p ALS Cut ready for setting. Having pur- 
s chased a pepe lot at the Mexican lo- 
cality, we are offering them at about one-fifth jewelers’ 
prices; f0c., $1, $1.50, $2, $3. This is a rare opportunity to 
secure a fine gem very cheap. 100 pp. Mineral Catal e 
15c., in cloth 25c., Supplement 2c. GEO. L. ENGLISH & Co., 
Mineralogists, 733 and 735 Broadway, New York City. 


PATENTS 


ForINVENTORS. 40-page BOOK FREE. Address 
W. T.Fitzgerald, Attorney at Law, Washington, D.C. 


ACK NUMBERS and complete sets of leading Mag- 
azines. Rates low. AM. MAG. EXCHANGE, 
Schoharie N VY 


Q an mer. Seay 2 


Vetted Architect's thies, 
us oR 


houses, 


$3000. 
each, or $3.00 for the set. 
arrangements for comfort. Price, 


Perspectives and Floor Plans of new 


GE. 
Fi, 


DO YOU INTEND TO BUILD? 


If you intend to build, it will be a mistake not to send for **SSENSIBLE LOW-COST 
HOUSES,”? now arranged in three volumes. In them you will find perspective views, 
floor plans, descriptions, and estimates of cost for 105 tasteful, new des 
They also give prices for complete Working Plans, Details, and Specifications, 
which enable you to build without delays, mistakes or quarrel]s with your build- 
er, and which any ome can understand. Vol. I. contains 85 copyrighted desi 
houses, costing between $500 and $1800. Vol. IL. contains 35 copyrighted designs, $ to 
Vol. III. contains 35 copyrighted designs, $3000 to $9000. 


ns for 


s of 


rice, by mail, $1.00 


‘COLONIAL HOUSES, a volume showing Perspectives and Floor Plans of 
houses arranged in the inimitable re NG the Colonial Architecture, and having all modern 
‘PICTURESQUE HOUSES FOR FOREST AND SHORE” :—This show 


designs for Summer Cottages, which are romantic 


convenient, and cheap. Price, $1.00, by mail. 


N. D. © HODGES, 874 Broadway, New York. 
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DRY GOODS, ETC. 


Moench) 
Constable we - 


Spring, 1892. 


REAL INDIA PONGEES. 


CORAHS, 
Unexcelled for Durability and Wear. 


1892. SILKS. 1892. 


ON THE MAIN FLOOR 


Ladies who visit our Silk Department this 
week will have an opportunity of examining 
some very beautiful Fabrics and Styles that 
have been specially designed for this sea- 
son. 

They will also find a very rich quality of 
Bengaline de Soie in the most desirable 
colorings, at $1.00 per yard. 


IN THE BASEMENT 


We shall make a special sale of a large 


; | importation of Figured India and China Silks, 
P rinted Glace Rongeant, sc okenasaoctmonts of Rich Brocaded Silks 


Striped Silk Shirtings. 7 Satins, etc. 


roadway AS 19th ot James McCreery & Co. 


NEW YORK. BROADWAY & Iilth STREET, 


NEW YORK. 


LS SS 


ths ail, 


ALA 
LINE 


FINANCIAL. 


New Method of Protecting Property 
from Lightning. 


The Lightning Dispeller. 


Price, $20 to $30.—According to size. 


The Patent Lightning Dispeller is a conduc- 
tor specially designed to dissipate the energy 
of a lightning discharge,—to prevent its 
doing harm,—placing something in its path 
upon which its capacity for causing damage 
may be expended. 

No recorded case of lightning stroke has 
yet been cited against the principle of the 
Dispeller. So far as known, the dissipation 
of a conductor has invariably protected under 
the conditions employed. 

Correspondence solicited. 


NS. 


Art Embroidery Linens, Linens for the 
Bed-room, Dining-room, or Kitchen, in 
large assortment, including a full line of 
“Qld Bleach” goods. 

For nearly forty years we have made a 
specialty uf Linen Goods, and there is no 
desirable linen article or fabric which may 
not be found in our stock. 

Catalogue on request. 


James McCutcheon & Co., 
THE LINEN STORE, 


64 & 66 West 23d St., New York. 


WASTE 
Rmbroidery Silks. 


Factory Ends at half price; one ounce ina box. All 
ood silk and good colors. Sent by mail on receipt of 
ry cents; 100 crazy stitches in each package. Latest and 
best book on Art Needlework, only 10 cents. A beauti- 
ful assortment chenille and arrasene; 15 new shades in 
postal note or stampe to 
E BRAINERD & MSTRONG SPOOL 
K CO., 625 Broadway, New York, or 621 Market 
St., Philadelphia, Pa. 
or the names and addresses of 10 ladies interested in 
Art Needlework we will send one book free. 


AGENTS WANTED 


The American Lightning Protection Company 
United Bank Building, Sioux City, lowa. 
SOUTH BEND 


TACOMA ‘rucer cry INVESTMENTS 


I GUARANTEE 12 per cent per annum 
in any of the above cities. I have made from 40 to 
50 per cent. per annum for non-residents. I also 
make first mortgage, improved real estate loans on 
unquestionable securities from 8 to :0 per cent. per 
annum net. Also have choice bargains in Farm, 
Hop, Hay and Garden Lands. Correspond- 
ence Solicited regarding Western Washington. All 
inquiries answered promptly. Address 

A.C. SICKELS, Tacoma, Washington 
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PUBLICATIONS. 


THE WINNIPEG COUNTRY: 
ROUGHING IT WITH AN ECLIPSE PARTY. 


A. ROCHESTER FELLOW. 
(S. H. SCUDDER.) 


With thirty-two Illustrations and a Map. 
12°. $1.50. 


‘‘The story is a piquant, good-humored, entertain 
ing narrative of a canoe voyage. A neater, prettier 
book is seldom seen.’’—Literary World. 

‘‘This is a sprightly narrative of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding.’’—Boston Transcript. 

‘‘ The picture of our desolate North-western terri- 
tory twenty-five years ago, in contrast with its 
civilized aspect to-day, and the pleasant features of: 
the writer’s style, constitute the claims of his little 
book to present attention.’’—The Dial. 


N. D. ¢. HODGES, 874 Broadway, N. Y. 
HANDBOOK OF METEOROLOGICAL TABLES. 


By Asst. Pror. H. A. HAZEN. 
127 pp. 8°. 


Professor Waldo says: ‘‘I heartily recom- 
mend them to all workers in meteorology, 
and do not see how any of our American 
meteorologists can afford to be without a 
copy.’ 

Professor Symons of London says: ‘‘ They 
are unquestionably valuable helps, which 
must be kept handy, and replaced when 
worn out.’’ 


Price, postpaid, $1. 


N. D.C. HODGES, 874 Broadway, New York. 


THE AMERICAN RACE: 


By DANIEL G. BRINTON, M.D. 


‘‘The book is one of unusual interest and value,.”’— 
Inter Ocean. 

‘* Dr. Daniel G. Brinton writes as the acknowledged 
authority of the subject.”"-—Philadelphia Press. 

‘“The work will be of genuine value to all who 
wish to know the substance of what has been found 
out about the indigenous Americans.’’— Nature. 

‘‘A masterly discussion, and an example of the 
successful education of the powers of observation.” 
—Philadelphia Ledger. 


Price, postpaid, $2. 


N. D. C. HODGES, 874 Broadway, N. Y. 


A TEMPORARY BINDER 


for Sczence is now ready, and will be mailed 
postpaid on receipt of 75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and al- 
lows the opening of the pages per- 
fectly flat. Any number can be 
taken out or replaced without dis- 
turbing the others, and the papers 
are not mutilated for subsequent 
permanent binding. Filed in this 
binder, Sczenceis always convenient 
for reference. 

Temporary binders of the same 
description but without side title, to 
fit any paper or periodical of ordi- 


HANDY 


BINDER 


will be mailed postpaid on receipt of price as 


nary size, ; x 
given below. In ordering, be sure to give the name of 
paper or periodical and style of binder. 


8 to 12 inches long, cloth, $0.50; leather, $0.60. 


be 46 


‘S14 = 60 75- 
14 ee 17 66 os a6 75 st 1.00. 
7‘' 19 ‘tS ‘* 1.00 re 1.25. 


N. D. C. HODGES, Publisher, 
874 Broadway, New York. 


